I. Introduction 2. Activity dependent changes in the extent and kinetics of transmitter release 2.1. The relationship between Ca 2 +-entry, intraterminal Ca 2 + -elevation and transmitter release 2.2. Ca2+-sensitive triggers and fusion complexes 2.3. The availability of transmitter for release 3. Differential transmitter release: co-transmission and changes in the released cocktail of transmitters 3. There is a growing consensus that the most crucial element necessary for the nervous system to learn and thus to acquire new knowledge, lies at the synaptic contacts between neurons. This is a rather old idea, since already Ram6n y Cajal (1894) proposed that learning would be achieved by the growth of synaptic terminals. During the twentieth century many investigators have tried to obtain experimental evidence for this hypothesis. Although in some cases structural changes of synaptic contacts have been reported to be correlated with changes in synaptic efficiency (see for instance, Lee et al., 1980; Desmond and Levy, 1983) , these changes are rather elusive and difficult to quantify. It is more likely that changes at the molecular scale, i.e. in gene expression, in receptor properties and/or second messengers may be put in evidence as underlying synaptic plasticity. Such subtle changes probably involve processes that may be revealed using micro physiological, biochemical or molecular biological methods.
The relevance of synaptic changes for learning and memory received much attention from theorists, since Hebb (1949) tion between the activity of the synaptic terminal and the firing of the post-synaptic neuron. A direct experimental proof of this theory is extremely difficult to obtain in view of the fact that under normal conditions the synaptic changes underlying the formation of memory traces are distributed over a large number of neurons and may be extremely small. This difficulty can be circumvented by using certain experimental preparations that can serve as models for memory traces. Among these preparations the following are more commonly used, namely associative learning in gastropod molluscs: Aplysia as used by Hawkins et al. (1983) and Hermissenda as used by Alkon et al. (1982) and long-term potentiation (LTP) in the hippocampus (Bliss and Lorno, 1973) .
The studies in the molluscan models has yielded a number of important results regarding the nature of the synaptic changes responsible for non-associative and associative plasticity. One of the mechanisms that was advanced in this respect is the modulation of the action potential duration due to a cAMP mediated decrease in a potassium current induced by the facilitatory transmitter serotonin in Aplysia, that leads to a prolonged increase in transmitter release and thus to synaptic facilitation (Hawkins et al., 1983) . In Hermissenda associative learning appears to be mediated by a change in the excitability of certain neurons due to a change in the degree of phosphorylation of several potassium channels (Alkon et al., 1982) . A common mechanism is that most of the plastic changes in synaptic efficiency encountered in
